Introduction
A long-standing controversy has surrounded the issue of penile circumcision versus preputioplasty in relation to hypospadias surgery. Most penile surgery for congenital abnormalities includes removal of any foreskin not used in the repair, resulting in circumcision. 1 Excision of excess foreskin at the time of penile reconstruction is routine in Iran, reflecting a medical, cultural, and religious bias towards circumcision. 2, 3 There are also some trends toward preputioplasty in spite of its complications, such as use of the prepuce as a tissue bank for future repair in the case of failed primary hypospadias repair. The aims of primary hypospadias reconstruction include correction of penile curvature and revising abnormal prepuce by either circumcision or foreskin reconstruction to allow satisfactory voiding and sexual activity. 4 Our primary objective in this study was to examine whether foreskin reconstruction rather than simple amputation of the foreskin hood influences the short-term urethroplasty complication 
Materials and methods
Eighty-six consecutive patients with midshaft or anterior hypospadias were recruited for this study between March 2004 and March 2009. Their age range was 1-11 years. Mean and median age was 7.9 years and 3 years, respectively. The patients were randomly divided into Group A and Group B, in equal numbers. Group A patients underwent classical Mathieu repair with synchronous circumcision and foreskin repair, and Group B patients underwent delayed metachronous circumcision, with a delay of 6 months. The surgical procedures were performed by a single urologist. Informed consent was taken from the parents in all cases, and consent to perform the study was obtained from our hospital ethics committee. There were no differences between the two groups for demographic data, including age, body weight, type of hypospadias, or social status. Socioeconomic status of the patients was intermediate. SPSS software version 16 (SPSS Inc, Chicago, IL) was used for statistical analysis. The Student's t-test was used for evaluation of the statistical significance of findings. Randomization took place in the outpatient clinic before informed consent was taken. The patients were randomized in a simple, alternating ABAB fashion. We excluded patients who were already circumcised prior to hypospadias repair. It is noteworthy that, before the trial, our standard procedure was to leave behind an unrepaired preputial hood at the time of Mathieu urethroplasty and then remove this secondarily. All parents were told that their child may or may not have a foreskin created as part of the hypospadias repair, and they all consented to this. Our default strategy was that all those in the preputioplasty group would automatically be circumcised 6 months later.
Operative technique
The Mathieu technique was used in all of our eligible cases with parameatal-based urethroplasty; a neourethral-covering subcutaneous (dartos) pedicle flap developed from the preputial or skin of penile shaft as follows. After general endotracheal or laryngeal mask anesthesia, and in the supine position, a Nelaton 8 French catheter (SUPA, Tehran, Iran) was inserted transurethrally and through the native meatus. The distance between the proposed glans neourethra and the ventral meatus was then measured. Depending on this measurement, the amount of vascularized parameatal cutaneous flap needed was released from the proximal ventral penile skin ( Figure 1 ). Anastomosis of the released flap with a urethral plate was performed with running 5-0 or 6-0 Vicryl sutures. A second supporting layer was developed from the subcutaneous or preputial penile layers, and neourethral covering was then performed completely ( Figures 2 and 3 ). We avoided using foreskin dartos flaps in patients allocated to preputioplasty (Group B). The incision was performed for circumcision in all cases in Group A, but not for patients in Group B. In Group B, the prepuce was repaired and saved. The dressing was changed after 2 days. The mean duration of hospital stay was 3 days. The urethral catheter was removed after 4-6 days.
Results
No cases of failed hypospadias repair or redo hypospadias surgery occurred in Group A or in Group B. Five cases (11.6%) of urethrocutaneous fistula were seen in Group A and six cases (14%) in Group B. Follow-up at 3 months, 6 months, and 1 year showed two cases of meatal stenosis 
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Foreskin reconstruction versus circumcision (one case in Group A, one case in Group B). Preputial edema not causing any phimosis was seen in 19 cases (44%) in Group B, which was transient in all cases and improved spontaneously within 2 weeks. No foreskin reconstructions were deemed to be phimotic, implying that these could be retracted. Preputial necrosis was seen in one case (2.3%) in this group of patients (Table 1) . Forty patients in Group B underwent the second stage of circumcision 6 months after the primary repair. Circumcision of the three remaining cases was refused by the parents. The cosmetic result was acceptable in all patients from Group A in the opinions of the parents and the physician. For religious/social reasons, all of the parents in Group B were opposed to prepuce preservation before surgery. However, for health reasons, and also the prospective financial burden of second surgery, synchronous circumcision was preferred by 12 (28%) parents of Group B cases postoperatively. The difference in complications between the two groups was statistically significant (P # 0.05). All patients were left with a terminal glans meatus, albeit a stenosed meatus in two cases.
Discussion
Foreskin reconstruction in distal hypospadias repair has a complication rate of 8.25%. 5 This is similar to the 5%-8% complication rate reported in patients undergoing distal hypospadias repair combined with circumcision. 6 The main benefit of foreskin reconstruction is the availability of foreskin as spare material when a secondary salvage procedure is needed, although the need for major secondary repair in distal hypospadias is negligible. 5 Circumcision is traditionally performed for three main reasons: religious preference, prophylaxis against some sexually transmitted diseases, and medical considerations. 7 The most common medical indications are phimosis, penile lymphedema, recurrent paraphimosis, recurrent balanoposthitis, recurrent urinary tract infection, preputial tumors, and after penile degloving procedures to avoid preputial lymphedema. 8 When the penis is degloved with a circumferential subcoronal incision, doing an elective circumcision as prophylaxis against development of persistent and bothersome preputial lymphedema is common. Preputial lymphedema may be caused by complete discontinuity of distal lymphatic flow after degloving penile incision. 8 Klijn et al 9 noted a 33% complication rate, most commonly fistula formation or partial dehiscence, following hypospadias repair with preputial reconstruction, so discouraged its use. In a study by Snodgrass et al 10 comparing the outcomes of tubularized incised plate hypospadias repair and circumcision, no major differences were found for impressions of penile function and appearance after surgery between parents of boys who underwent circumcision versus those who underwent tubularized incised plate hypospadias repair. In another study by Snodgrass et al, 1 which included 58 patients with hypospadias repair and foreskin preservation; foreskin dehiscence was the most common complication, occurring in 3% of cases. We observed this in 2.3% of our cases. Gray et al 11 noted complete or partial foreskin dehiscence (the latter referred to as a skin fistula without involvement of the urethra), with an incidence of 0%-30%. There were no major complications or reoperations in a study by Aminsharifi et al 12 of 40 cases in which the combined technique of a Mathieu procedure and a tubularized incised plate with circumcision was used. Snodgrass and Khavari 13 reported that prior circumcision in a group of 63 patients with hypospadias and an intact prepuce did not complicate subsequent hypospadias repair in males whose urethral anomaly was concealed by an intact prepuce. 13 They concluded that circumcision should not be performed in newborns with obvious penile defects, but it could be done in those with a normal prepuce without attention paid to the occasional presence of hypospadias with a normal prepuce. Pieretti et al 14 studied the results of 48 repaired and 
Dovepress
previously circumcised patients with glanular, subcoronal, and distal hypospadias. They showed that prior circumcision did not negatively affect their outcomes. Multiple methods for repair of hypospadias have been introduced. However, neourethral dehiscence and urethrocutaneous fistula were the most difficult to treat complications. These problems are common with reoperations, because urethral reconstruction is required in these cases, but only a small amount of penile foreskin is available. 15 Use of vascularized preputial or penile skin is advised for the repair of complicated hypospadias. In the case of insufficient or unavailable genital skin, it may be necessary to choose extragenital tissues, such as buccal, skin, or bladder mucosa, in order for achieving a successful repair. 15, 16 Mousavi concluded that tubularized incised plate urethroplasty can be used successfully in patients who do not have a healthy skin flap and for circumcised patients when there is a complete lack of foreskin. 15 Cosmetic results are as important as urinary function. 17, 18 Current therapeutic indications for circumcision with or without hypospadias include trauma, phimosis, paraphimosis, decreased risk of penile or cervical cancer, and a decreased incidence of urinary tract infections, 19, 20 as well as specific complications in the presence of hypospadias. These advantages should be weighed against the complications of circumcision, including bleeding, infection, meatal stenosis, adhesions, amputation of the distal glans, and other more rarely reported problems.
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Conclusion
Synchronous hypospadias repair with circumcision is recommended, particularly for distal or midshaft hypospadias repair, as it will not increase the rate of redo hypospadias surgery. The outcome in our patients confirm that hypospadias repair with synchronous circumcision does not complicate hypospadias surgery, especially in the case of failure or fear of it. Based on our study results, circumcision can be performed in the case of distal or midshaft hypospadias without concern for the timing of hypospadias repair or technique, especially when there is a grossly normal prepuce. In the case of preserved foreskin with hypospadias repair, it may have some value as a tissue bank for dealing with occasional urethroplasty complications, especially those occurring as a result of inexperienced hands.
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